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The Trinity test

BY VIRGINIA GRANT | JULY 13,2020

NATIONAL » SECURITY SCIENCE

Whitney Spivey Seventy-five years ago, Los Alamos scientists detonated the Gadget—the world’s first

Editor

atomic bomb.

HAR
RAARE On July 18, 1945, a predawn thunderstorm moved through the desert near Alamogordo, New Mexico, about 120 miles south

f of Albuguerque. After it passed, at 5:29:45 a.m., detonators ignited explosives around a large, steel, globe-shaped device on a
100-foot tower. The explosion prompted a fission chain reaction in the plutonium inside the globe. The resulting nuclear

v blast from the Gadget, as the device was called, released an explosive force of 21 kilotons (equivalent to 21 thousands tons of
TNT), more than had been predicted. It created a blinding flash of light, a thunderous sound, and a mushroom cloud 38,000
feet tall. “Some people claim to have wondered at the time about the future of mankind,” remembered physicist Norris
Bradbury of witnessing the event. *| didn't. We were at war, and the damned thing worked.” This was the Trinity test, the
culmination of 27 months of work at Project Y—a secret laboratory in Los Alamos—to create the world’s first atomic bomb.

The necessity of testing

Project Y covertly developed two types of nuclear weapons. The first type—exemplified by Little Boy, the bomb eventually
dropped over Hiroshima, Japan—achieved detonation by firing a subcritical piece of uranium at another subcritical piece of
uranium, thus starting a supercritical reaction. Scientists were so certain that thi Aype design would work that full-scale
testing was deemed unnecessary.

The Gadget and Fat Man (the bomb dropped over Nagasaki) were of a different type; they were implosion bombs, with cores
of subcritical plutonium that reached a supercritical mass because of pressure from the explosives surrounding them.

Scientists weren't quite as confident in this design and felt the need to test the technology before its use in war,

3 i i v 4 . . _ @ With the pRad powder gun, It Is possible to study the sheck-driven
In preparation for the Trinity test, an experiment using erdinary high explosives took place on May 7, 1945. The experiment, which detonated more than | Rlchtmynr-Mnnhknv fl‘lliﬂb"ll}' al-Mach E} acondition that e
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100 tons of TNT stacked on a tower, allowed scientists to practice timing and calibrate instruments that would detect energy release, thermal radiation, - 'I'l‘.ﬂiﬁh‘.‘-illt to achleve In aconventiBnal shock tube, 8h
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“The set of problems connected with implosion was the most difficult,” said Laboratory Director Robert Oppenheimer of the B S Bwder gun hits a Keptal memBrane (not plctured), deivi

and other factors. Los Alamos National Laboratory

development of the Gadget. "It required very new experimental technigues, and it was not a branch of physics which anyone =0 G K through the xerno WEMEENe (first 4 framos), THE SRETK
was very familiar with.” broaks through the mylar, moving the gas interface to the rlght,
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The Trinity test, directed by physicist Kenneth Bainbridge, would take place at the U.S. Air i ey :

Force’s Alamogordo Bombing and Gunnery Range in the Jornada del Muerto (“Journey of Bty Tower

Death”) desert of New Mexico. The site, which was selected in September 1944, provided
isolation and also proximity to Los Alamos, which was about 210 miles away. The area was

flat, with little wind, providing better conditions for studying the explosion and its

aftermath.

A great deal of construction commenced that fall. A base camp was built for the - —- 1™ 1

approximately 250 people who worked on preparations, roads were paved for the transport Trinity Tower T

of materials to the site, and electricity was run to the test tower for the detonators. Three

shelters—one each at 10,000 yards north, west, and south of ground zero—were constructed to protect people (scientists and h-_— =- 4

soldiers) and equipment (for observation and radiation detection) during the test. More than 52 cameras were used to —

photograph and video record the test, including special high-speed cameras developed by members of the Weapons Physics

Division for the purpose of recording nuclear explosions.

: To prevent the waste of the plutonium in the Gadget’s core, scientists considered building a
L Gadget Mounted on Tower giant concrete bowl filled with water to catch plutonium. This idea never materialized at the 4 -
: Trinity site, although a smaller version was built at Los Alamos. Scientists also ) '

contemplated detonating the Gadget inside Jumbo, a 216-ton steel cylinder that would
contain plutonium if the detonation failed. Jumbo was built but never used. A guarter mile =
from ground zero, the vessel was unharmed by the blast. After World War II, eight 500-
pound bombs were exploded inside Jumbo, but much of the cylinder stayed intact and 2+ 5 us time betwaen framaes N frrames

remains today at the Trinity site.

) 0 0,1 0.2 0.4 1 0
Gadget mounted on tower. I:Et .

preal dansity €] €M)

Another important construction project was the 100-foot steel tower atop which the Gadget

was detonated. The tower was used to get good images of the early fireball expanding and to reduce fallout—the radioactive =
dust and ash created when a nuclear weapon explodes, (Ultimately the tower was too short for a 21-kiloton test, and the A_

blast produced a lot of fallout.)

The Gadget was hauled up the tower by an electric winch. During the process, part of the device became unhinged. For just

this circumstance, a truckload of mattresses had been brought in and placed around the tower. Despite some onlooker

panic, the Gadget was stabilized before it could fall.
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Employee Spotlight

Alice Barthel of the Computational Physics and Methods (CCS-2) group sits patiently at

table while waiting for a child. The child is not related to her but is sadly one of the mo

than 2,000 children in New Mexico who are part of the foster-care system—these are

likely abused or neglected children. & Firefox File Edit View History Bookmarks Tools Window Help " A = €O 100% % Frig:07AM Sarah
. | '9 LANLInside

Alice is a CASA, a Court-Appointed Special Advocate, for the New Mexico First District M artian Ia n\' c 0 U8 mioslin e @ %

Court. The acronym also happens to mean "home” in Spanish. Her role is relatively C hE‘ m C am : https://int.lanl.gov

straightforward: she serves as a child’s primary advocate, in essence speaking for a chi . , Lo LANUNSIOE ©) GEORGE 3 FootPrints - PrimtIT  ©) Google Chat (L Google Orive ¢ JIRA [ Oreamstime [ Attendance Calenda.. (9 Python for Everybo.. (& UsingPythontoAc.. () LOS ALAMOS NATL. &3 COC COVID Data Tr..
ChemCam on th|
capture very dist

| started this type of child-advocate volunteer work while pursuing my PhD in Australi result: 216 ove rl!
the University of New South Wales,” Alice explains. “1 found that serving as a child’s
advocate made a big difference to the children | assisted. When | moved to Los Alamos
accept a postdoctoral position at the Laboratory in 2017, | immediately reached out to
CASA First to continue this rewarding work.,”

during child-welfare cases, many of which could drag through the courts for years. : . .
ol Gl Ak b 4 External Phone ET Orgs Alerts Library OPEX at LANL LANLRADIO Emergency/Incident Reporting

Fire Danger Rating: i Low INFOCON Alert Level: CHARLIE SECON Alert Level: 3
like If you were &]
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Computing Employees Environment Finance Safety Security Services
Formed in 1995, CASA First supports 60 volunteers who work for Santa Fe, Rio Arriba a

Los Alamos counties, CASA First is an active member of the National CASA/GAL (Guard |
ad Litem) Association and the New Mexico CASA Network. These special advocates hel Korber talk

: - Over 1K vaccine doses arriving next week. Doses will be given to employees with previously reported high risk medical conditions on

the daily assessment. If you are scheduled for a vaccine (email from we-care-noreply@lanl.gov), please adjust your calendar to make
raible |  HEALTH the appointment. It is very difficult to reschedule appointments. Vaccinations are voluntary but highly encouraged. If you have
l unreported high risk medical conditions, you can now report them, but you will need documentation from a doctor or patient portal

|
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showing treatment for conditions you report. More »

&= TRAFFIC Embudo Road reduced to one lane Friday, March 5 at the intersection with Diamond Drive for asphalt repairs.
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‘Women Talk Money' March 10: Mason: Learn about the 3 Employee Resource Groups Small wind changes can make big
Financial health and wellness Employee Concerns Program support Lab women difference in prescribed burns




